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Abstract 
This study examined the predictions regarding the frequencies of activities on social networking sites among D/deaf and hard of 
hearing people in Germany. Regression analysis revealed that gender, level of education, frequencies of attending social 
networking sites using smartphones and tablets, as well as purposes of using social networking sites for fun and school or work, 
account for about 33% of the variances in the frequencies of activities on social networking sites. The findings indicated that men 
tend to conduct activities on social networking sites more often than women and users with lower levels of education tend to also 
be more active on social networking sites. Frequent attending social networking sites from smartphones and tablets predicted 
even more frequent activities on these sites and likewise the using of social networking sites for fun and school or work. These 
findings could importantly contribute towards actual debates about the possibilities of successfully including social networking 
sites within the education process. Future research should be attempted to identify which characteristics predict the frequencies of 
activities on social networking sites in other countries in order to compare the possible effects in countries on these activities and, 
consequently, users’ experiences with social networking sites. 
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1. Introduction 
Over recent years, social networking sites (SNSs) have become an essential part of people’s lives, which is 
reflected in the high percentage of SNS use. For instance, in 2014 74% of adults used SNSs. Although it is unknown 
what the percentage of use is specifically among D/deaf and hard of hearing people (D/HH), Facebook has been 
found to be the more popular SNS among D/HH in various countries.1,2,3 
A few recent research studies1,2,3,4,5 showed interest into examining these users. Among the reasons for addressing 
this issue were the communication specificities of D/HH in terms of using sign and written language compared to 
hearing users. Some D/HH people perceive sign language as a first language and written/spoken language as a 
second language. Consequently, D/HH people do not necessarily experience using SNSs in the same way as hearing 
users do. 
Existing studies have mostly addressed SNS use among D/HH in terms of examining the effects of hearing loss 
on the frequencies of online SNS activities, like editing profiles and updating statuses1. They found no effects of 
hearing loss on the frequencies of SNS activities, whereas they only found online computer use to be a significant 
predictor of online and offline friendship qualities, as well as the qualities of mixed friendships where offline friends 
communicate with each other within online settings. 
What is more, other previous studies focused on investigating the effects of hearing loss on the frequencies of 
SNS activities and the frequencies of communications within different situations2. They found that users with lower 
levels of hearing loss posted videos and also communicated more frequently with hearing persons than users at 
higher levels of hearing loss. 
 While previous studies advantageously considered the effects of hearing loss on the frequencies of SNS 
activities, its predictors like gender, educational background and preferred modes of communication, were not 
examined. Accordingly, there is evidence of a lack of research into what specifically predicts the SNS activities of 
D/HH people, when considering demographic characteristics, educational background, as well as reasons and 
purposes for using SNSs. The main purpose of our study presented in the current paper was to research this 
deficiency by including a German sample of D/HH.  
With this regard, the following research questions were formed: 
1. What are the most and the least frequent SNS activities of D/HH people? 
We expected to find the activities, which require less efforts, to be more frequently conducted on SNSs compared 
to more complex activities. For instance, liking the content was expected to be more frequently performed SNS 
activity than posting videos. 
2. What predicts the frequency of performing SNS activities of D/HH people? 
We anticipated that demographic characteristics, such as gender, frequency of attending SNSs through different 
devices, as well as some reasons and purposes for attending SNSs could predict frequency of conducting activities 
on SNSs. 
The paper is organized as follows. First, we present the methodology, where we describe participants’ 
characteristics, measures used in the study, its procedure and instruments used for statistical analyses. In next 




The sample for the current study was recruited from the D/HH population in Germany, where 199 SNS users 
were surveyed. The majority were female (62.31%) and the mean age was 37 years (age range: 12 – 72 years, SD = 
12.60). Following the definition of hearing loss released by the American National Standards Institute (2010), the 
majority were profoundly deaf having hearing loss higher than 90dB (63.3%). The rest of the users were hard of 
hearing (33.2%) and a small percentage did not specify their levels of hearing loss (3.5%). A more detailed 
description of the sample is provided in section 2.6.1. 
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2.2. Measures 
The online survey was entirely presented in German written and sign language. When participants read the 
instructions and consented to participate in the study, they were able to start completing the questionnaire. The 
measuring instrument was a questionnaire consisting of the following sections: 
• Demographic characteristics 
We captured data on gender, age and level of hearing loss, as well as preferred modes of communication and 
frequencies of attending deaf clubs. 
• Educational backgrounds 
Data were gathered on the respondents’ levels of education and communication methods used in the education 
process. One question was provided to measure the levels of education, where answer options were provided, 
ranging from primary education to finished 12-13 years of school – high school. Likewise, one question measured 
the communication method used during the education process, where participants could report whether they had 
mainly used spoken language, spoken language with signing, sign language or total communication (a combination 
of sign language, spoken language and finger alphabet). 
• Frequencies of performing activities on SNSs 
Respondents were asked to estimate the frequencies with which they perform certain SNS activities like updating 
profiles, posting photos, videos, liking the content, posting comments on the content published by their peers on 
SNSs and sharing the content. They responded to one question item for each activity by using answer options 
ranging from 1 (never) to 5 (very often – once or more times per day). 
• Frequencies of attending SNSs by using different devices 
Three questions were provided where we asked respondents how frequently they participated in SNSs by using 
the following devices: personal computer or laptop, smartphone, and tablet. Each question provided five answer 
options ranging from 1 (never) to 5 (very often – one or more times per day). 
• Reasons and purposes for using SNSs 
We asked respondents to what extent they used SNSs for enjoyment of use, ease of use, and their helpful   
informative abilities. In addition, respondents estimated to what extent they agreed that they used SNSs because they 
fitted in with them as D/HH persons. Moreover, they were asked to what extent SNSs were used for fun and school 
or work. One question was provided for each of above-mentioned reasons and purposes. Participants responded 
using answer options ranging from 1 (I totally disagree) to 5 (I totally agree). 
2.3. Procedure 
The data were collated using the online survey hosted at a commercial survey-hosting website. Invitations for 
participation were sent to deaf clubs across country and to schools for the D/HH. In addition, we published 
invitations on major German web portals, as well as to SNS groups and online communities relevant for these users. 
2.4. Technical aspects of online testing 
The questionnaire was put online and was of clear appearance, resulting in each question being published on its 
own site. Respondents proceeded sequentially from one question to the next by clicking the button “next”, whereas 
proceeding back to previous sites to check and/or change already answered questions was also allowed. In contrast, 
skipping questions was not allowed. If some questions were skipped, warning messages were displayed and the 
respondents were directed to the places where the answers were missing3. 
Each question was accompanied by a sign language interpreter video which was displayed above the question. 
Accordingly, we thus ensured transparency of the questionnaire. We included interpretation of written word into 
sign language due to the limited reading skills of D/HH people6,7,8 which could have resulted in irrelevancies of the 
written questionnaires for this group of people3. 
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2.5. Statistical analyses 
We used Cronbach's Alpha (Cronbach, 1951) coefficient to check the internal consistencies and reliabilities of 
each set of items for one variable. Descriptive statistics were used to describe the sample in terms of observed 
variables. In addition, we conducted a repeated measures analysis of variance (ANOVA) in order to compare the 
mean scores for different dependent variables with the sample as a whole. Moreover, we conducted standard 
regression analysis for examining the effect of a set of variables on the frequencies of SNS activities. It was a 
dependent variable computed from summing up six particular activities where the internal reliabilities of the 
question items were assured (Cronbach’s alpha = .84). The following variables were entered as predictors: 
• gender 
• age 
• level of education (four levels of education – from the lowest to the highest levels) 
• level of hearing loss (profound hearing loss or other grades of hearing loss, whereas those with unknown 
grades of hearing loss were excluded) 
• communication method used in education process (spoken language or signing) 
• preferred mode of communication (spoken language or signing) 
• frequencies of attending  clubs for the deaf 
• frequencies of attending SNSs by using various devices (a personal computer, a smartphone and a tablet) 
• reasons for using SNSs (enjoyment in use, ease of use, helpfulness, learnability and adaptability of an SNS) 
• reasons for using SNSs (fun and school or work). 
3. Results 
3.1. Descriptive statistics and repeated measures ANOVA 
In line with the first research question, we conducted descriptive statistics in order to investigate the sample in 
detail. Table 1 shows the results as descriptive statistics for the frequencies of conducting particular SNS activities, 
which were summed into one variable. As can be seen, the most frequently performed SNS activity was the liking of 
the content, while posting comments followed. Participants posted videos the least frequently. 
Table 1. Descriptive statistics on frequencies of conducting SNS activities (min = 1, max = 5). 
SNS activities 
(Cronbach’s alpha = .84) 
Mean Std. Deviation Std. Error of Mean 
updating profiles 2.31 1.11 .08 
posting photos 2.45 .98 .07 
posting videos 1.84 .97 .07 
liking the content 3.27 .17 .08 
posting comments 3.09 1.12 .08 
sharing the content 2.85 1.20 .09 
In order to further analyze the results, we ran a repeated measures ANOVA using Greenhouse-Geisser correction. 
The results revealed that the mean scores for frequencies of conducting SNS activities were significantly different, 
F(3.948, 781.649) = 71.95, p < .001,  ηp2 = .31. Post hoc tests using the Fisher's least significant difference (LSD) 
showed that the mean values for the frequencies of all SNS activities were significantly different from each other. 
Accordingly, posting videos on SNSs was the least frequently significant activity on SNSs (1.84 ± .97) compared to 
other activities. Frequencies of updating profiles, posting photos, sharing the content and posting comments 
followed. The most frequent SNS activity was liking the content (3.27 ± .17). 
Therefore, we can conclude that the more frequent are the less complex SNS activities where less users’ efforts in 
terms of technical skills are needed to complete actions, such as liking the content, posting comments and sharing 
189 Ines Kožuh et al. /  Procedia Computer Science  67 ( 2015 )  185 – 192 
the content. In contrast, updating profiles, posting photos and videos might be more complex and thus less frequent 
SNS activities. 
In addition, we examined the reasons for using SNSs. Fig. 1 shows the mean values and standard deviations 
regarding the reasons for using SNSs – enjoyment of use, help and learning from SNSs, ease of use and the 
adaptabilities of SNSs. Respondents reported the highest mean values for the help from SNSs (M = 4.15, SD = .88), 
whereas the lowest mean score was reported for learning from SNSs (M = 3.75, SD = 1.10). 
 
 
Fig. 1. Mean values regarding reasons for using SNSs. 
Fig. 2 shows the mean values and standard deviations regarding the purposes for using SNSs. Respondents 
reported a higher mean score for using SNSs for fun (M = 3.92, SD = 1.10), while a lower mean score was reported 
when using SNSs for school or work (M = 3.18, SD = 1.46). 
 
Fig. 2. Mean values for purposes when using SNSs. 
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Table 2 shows how frequently respondents accessed SNSs from personal computers or laptops, smartphones and 
tablets. The most frequently used device was the personal computer or laptop, while respondents accessed SNSs 
least frequently from tablets. 
Table 2. Descriptive statistics on the methods of attending SNS (min = 1, max = 5). 
The method of attending SNSs Mean Std. Deviation Std. Error of Mean 
computer or laptop 4.09 1.10 .08 
smartphone 3.38 1.68 .12 
tablet 2.13 1.56 .11 
3.2. Regression analysis 
Concerning the second research question, the results revealed that the overall model explained 33% of variance 
regarding the frequencies of SNS activities, F (17, 167) = 6.38, p < .001. Table 3 provides the results of the 
significant model for the regression analysis. As can be seen, the significant predictors were genders, levels of 
education, frequencies of participating on SNSs with a smartphone and tablet, as well as using SNSs for fun and 
school or work. 
The results indicated that the men are more prone to frequently conducting SNS activities, while women tend to 
perform these activities less frequently. Moreover, those with lower levels of education tend to be active on SNSs 
more frequently than those with higher levels of education. With regard to the frequencies of attending SNSs from 
different devices, those who more frequently attended SNSs from smartphones or tablets also more frequently 
performed SNS activities. As far as purposes for using SNSs are concerned – the more participants use these 
platforms for fun and school or work, the more frequently they perform activities on SNSs. Other independent 
variables from Table 3 do not significantly predict frequencies of SNS activities. 
4. Discussion and conclusions 
This study examined the predictions regarding the frequencies of SNS activities among D/HH people in 
Germany. In order to obtain the relevant data, we surveyed 199 SNS users by distributing a link to an online 
questionnaire in written and sign language. Statistical analyses were conducted in line with two research questions. 
The first research question asked what are the most and the least frequent SNS activities of D/HH people. Results 
revealed that the most frequent activity on SNSs is liking the content, while the least frequent activity is posting 
videos. 
The second research question asked what predicts the frequency of performing SNS activities of D/HH people. 
Results showed that the frequencies of SNS activities among D/HH people were significantly predicted by gender, 
level of education, frequencies of attending SNSs using smartphones and tablets, as well as intentions for using 
SNSs for fun and school or work. 
The findings of our study revealed that hearing loss was not a significant predictor regarding the frequencies of 
performing activities on SNSs, which is in line with the findings of the previous study1, since the authors did not 
find hearing loss as having a significant effect on the frequencies of SNS activities. Our study in fact showed that 
among demographic characteristics, the level of education and gender are predictors. 
Moreover, our findings regarding the predictions of frequency of SNS are complementary with the findings of the 
study by Blom et al.1 who found online computer use, i.e. online activities, to be a significant predictor of friendship 
qualities which are also further maintained on-line. 
Further, our findings importantly show that using SNSs for school or work may have significant potential for 
using SNSs in education, as some positive implications of using SNSs in engineering education are already evident 
among hearing students12. 
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Table 3. Linear regression analysis with frequencies of conducting SNSs activities as a dependent variable and the demographic 
characteristics, frequencies of using technology, reasons and purposes for using SNSs as independent variables. 
Predictor β t-value 
 F (df 17,167) = 6.38*** 
(constant)  –.13 
gender –.23 –3.50** 
age .02 .26 
a level of education –.15 –2.34* 
a level of hearing loss .14 1.92 
communication method used in education process –.06 –.83 
a preferred mode of communication –.02 –.20 
frequency of attending clubs for the deaf –.02 –.32 
frequency of attending SNSs (PC) .11 1.68 
frequency of attending SNSs (smartphone) .19 2.96** 
frequency of attending SNSs (tablet) .19 2.78** 
reasons for using SNSs (enjoyment in use) .05 .59 
reasons for using SNSs (ease of use) .01 .06 
reasons for using SNSs (help) .07 .85 
reasons for using SNSs (learning) –.03 –.30 
reasons for using SNSs (adaptability) .11 1.41 
purposes for using SNSs (fun) .17 2.03* 
purposes for using SNSs (school or work) .18 2.63** 
 R = .63; R2 = .39; R2adj. = .33 
* p < .05; ** p < .01; *** p < .001;   
5. Limitations and future outlook 
The current study was limited to the self-reporting primarily used when estimating frequencies of SNS usage and 
performing related activities, as well as reasons and purposes for using SNSs. As a result we could not know to what 
extent participants honestly reported on their real experiences. 2,3,13 
Future research should attempt to identify which characteristics predict the frequencies of SNS activities in other 
countries. Thus, it is suggested that the study be repeated in other countries in order to be able to compare 
predictions regarding the frequencies of SNS activities among D/HH between countries. Consequently, we would 
then be able to ascertain whether the country where the participants reside has an effect on their SNS usages. 
Acknowledgements 
We would like to thank the German D/HH people for participating in the study supported by the Slovenian 
Research Agency [no. 1000-11-310140] under The Young Researcher Programme and a scholarship received by the 
German Academic Exchange Service [no. A/13/91743]. 
References 
1. Blom H, Marschark M, Vervloed MPJ, Knoors H. Finding friends online: Online activities by deaf students and their well-being, PLOS ONE 
2014;9(2):1–10. 
2. Kožuh I, Hintermair M, Debevc M. Examining the characteristics of deaf and hard of hearing users of social networking sites. In: 
Miesenberger K, editor. Computers helping people with special needs: proceedings: part II, (Lecture notes in computer science). Heidelberg: 
Springer;2014 8548. p. 498-505. 
192   Ines Kožuh et al. /  Procedia Computer Science  67 ( 2015 )  185 – 192 
3. Kožuh I. (2015). The Deaf and Hard of Hearing on Social Networking Sites: Identities, Community Building and Connections between 
Communities. [Gluhi in naglušni na spletnih družbenih omrežjih: identiteta, grajenje skupnosti in povezave med skupnostmi.] Doctoral 
dissertation. (in press). 
4. Cuculick JA. (2014). Facebook among deaf college students: Deaf-gain and funds of knowledge. University of Rochester. Doctoral 
dissertation. 
5. Maiorana-Basas M, Pagliaro CM. Technology use among adults who are deaf and hard of hearing: A national survey. Journal of Deaf Studies 
and Deaf Education 2014;19:400–410. 
6. Brauer BA. The signer effect on MMPI performance of Deaf respondents. Journal of Personality Assessment 1992;58(2):380. 
7. Lane H. The mask of benevolence: Disabling the deaf community. NY: Random House; 1993. 
8. Hanson VL. Computing technologies for deaf and hard of hearing users. In: Sears A, Jacko JA, editors. Human-Computer Interaction 
Handbook: Fundamentals, Evolving Technologies and Emerging Applications, 2nd ed. NJ: Erlbaum, Mahwah; 2009. p. 885-893. 
9. Cronbach LJ. Coefficient alpha and the internal structure of tests. Psychometrika 1951;16(3):297–334. 
10. Social networking fact sheet. Retrieved March 10, 2014 from http://www.pewinternet.org/fact-sheets/social-networking-fact-sheet/ 
11. American National Standards Institute: Specifications for Audiometers. ANSI publication ANSI/ASA S3.6-2010, American National 
Standards Institute, New York, USA;2010. 
12. Kožuh I, Jeremić Z, Sarjas A, Lapuh Bele J, Devedžić V. Social Presence and Interaction in Learning Environments: The Effect on Student 
Success. Education Technology and Society 2015;18(1):223-236 
13. Kožuh I, Hintermair M, Holzinger A, Volčič Z, Debevc M. Enhancing universal access: deaf and hard of hearing people on social networking 
sites. Universal Access in the Information Society 2014;13(1):1-9. 
 
